Minkowski's Theorem

Minkowski (1887):
The least common multiple of the orders of all finite subgroups of GL n (Q) is given by
Using the identity
Recursion:
M (2n + 1) = 2 M (2n) and
Hence,
. . .
Large Matrix Groups
Construction: Let a and m be positive integers with am ≤ n. Then GL n (Z) has a subgroup G of order |G| = (m + 1)! a a! Also,
Construction: Let a and m be positive integers with am ≤ n. Then GL n (Z) has a subgroup G of order |G| = (m + 1)! a a! S a m+1 and S a together generate a subgroup G ∼ = S m+1 ≀ S a of the desired order inside GL am (Z), and
This completes the construction.
Construction: Let a and m be positive integers with am ≤ n. Then GL n (Z) has a subgroup G of order |G| = (m + 1)! a a! Fixing a prime ℓ ≤ n + 1 and taking m = ℓ − 1 and a = n ℓ−1 we obtain a subgroup G ⊆ GL n (Z) of order ℓ! a a!; so
